Background: Health systems, globally, are attempting to strengthen primary care to promote a population-health management approach to care provision, incentivising prevention and self-management. This paper evaluates the "Enhanced Primary Care" model implemented in a geographical region in England. Enhanced Primary Care introduces a new non-medical role, health coaches, to the traditional primary care team to provide additional support for patients with chronic conditions. We evaluate effects of health coaching on patient outcomes using a quasi-experiment. Methods: We estimate the programme's effects on health status (EQ-5D-5L, physical functioning, psychological wellbeing, and resilience), health behaviour (smoking habit), experience of care (person-centeredness and continuity of care), and health care (primary care) utilisation using data from 3.5 million respondents to the national GP Patient Surveys between 2013 and 2017. We use a weighted difference-in-differences design to compare changes in outcomes over time between intervention practices and comparable control practices in the rest of England. We conduct our main analysis on multimorbid patients and additional analysis on all patients to assess population-level effects.
Background
Health systems, globally, are facing unprecedented pressure from changing demographics. Patients with chronic conditions account for approximately half of all general practice (GP) appointments in the UK [1] . Preventable ill-health is responsible for an estimated 40% of the burden on all health care services in England [2] . The rising prevalence of multimorbidity -the co-existence of two or more chronic conditions [3] -has shifted the policy rhetoric globally towards prevention and self-management support [4] [5] [6] [7] Given the benefits of a robust GP gatekeeper, new models of care and the primary care skill-mix required to deliver these have become the most recent policy focus [8, 9] , including in the global Astana Declaration and the NHS Long Term Plan [10, 11] . Furthermore, the shortage of primary care doctors to cope with this growing demand has become a key challenge for policymakers [12] . This has led to strategies designed to increase the primary care workforce through "task shifting", by adding new, nonmedical roles to the traditional primary care team [13, 14] .
In this paper, we investigate a new model of care implemented in a geographical region in England, The South Somerset Symphony Programme. The region has redesigned primary care provision to focus on prevention and management techniques for chronic disease patients, as well as specialist care for complex cases [15] . We evaluate the "Enhanced Primary Care" component of The Symphony Programme. Enhanced Primary Care provides additional prevention and self-management education support for patients with multimorbidity through the introduction of a new, non-medical role, "the health coach". This model aims to up-skill the workforce by allowing GPs to focus on the most severe patients, whilst health coaches assume responsibility for chronic disease management. This is a similar role to the social prescribing link worker promoted for investment in the recent NHS Long Term Plan [16] . Health coaching aims to promote patient activation by shifting the balance of responsibility from care provider to patient [17] [18] [19] , and empowering them to make important behavioural and lifestyle changes [20, 21] . Enhanced Primary Care is based on a similar model implemented in the US by Iora Health [22] . A key distinction between the US and UK models is that health coaches in the US tend to have previous clinical experience (e.g. nursing), whereas those in the UK typically have a background in administration or social work. This study fills a gap in the evidence by exploring health coaching by non-clinicians, which might provide different effects moderated by both practitioner ability and patient acceptability.
The evidence base for health coaching in the UK is limited. Apart from small-scale studies conducted in the East of England [23] [24] [25] [26] , the majority of rigorous evidence originates from abroad (including the US, Canada and Finland) [27] [28] [29] [30] [31] [32] . Existing research tends to evaluate health coaching from clinicians' perspectives, with mixed overall results on health outcomes and behaviours. There are few evaluation studies from patients' perspectives, as well as the impact on primary care utilisation. We have previously gathered qualitative evidence on Enhanced Primary Care and found that while health coaching enabled more frequent, proactive contact between the GP practice and the patient, some patients did not adjust to this new model of care [15] . This work aims to build on our qualitative results with a rigorous quantitative evaluation of health coaching using quasiexperimental methods. Using national individual-level data from the General Practice Patient Survey (GPPS), we estimate the impact of Enhanced Primary Care on outcomes across the causal chain -experience of care, health behaviour, health status and health care utilisation -in the shortto-medium term (up to 14 months) [33] .
The South Somerset Symphony Programme -Enhanced Primary Care
The intervention was introduced in South Somerset, located in the South West of England. South Somerset has a population of approximately 165,000 and comprises 19 GP practices, 4 community hospitals, 1 community mental health team and 1 district general hospital [34, 35] .
The Symphony Programme was launched in 2015, aimed at developing a model of integrated care spanning the entire geographical population, but focussed on patients with chronic conditions. The region received special project funding, as part of NHS England's Five Year Forward View [8] , to become a Primary and Acute Care Systems vanguard [36] . Through the introduction of two new interventions, the programme planned to increase synergies across the health care system. The first intervention is the Complex Care Hub, which supports highrisk patients through case management by multidisciplinary teams, achieved through increased co-ordination between health care providers. This paper looks to evaluate the second, more novel and prevention-oriented intervention: Enhanced Primary Care (see Table 1 ). Figure 1 presents a logic model for Enhanced Primary Care outlining our expectations of the short-and longterm effects of the intervention on patients based on our previous qualitative work and the existing health coaching literature.
Methods

Data
Our primary data source was the General Practice Patient Survey (GPPS) [37] , which is an independent survey conducted annually since 2007 by research agency Ipsos MORI. The survey takes the form of a self-administered questionnaire and is sent at each wave by post to 2 million randomly selected patients from all GP practices in England. Eligible patients must be over 18 years of age, have an NHS number and be registered with a GP practice for the previous 6 months. Patients can receive the survey at multiple points in time but never in the same year. All responses are anonymous and individual patients cannot be tracked over time. The purpose of the survey is to gather information on patients' experience of care and service received by their GP practices, and its annual nature enables changes in quality to be followed over time. We obtained survey data at the individual patient-level through NHS England. Figure 2 summarises the timeline of analyses highlighting the pre-and post-intervention periods. Enhanced Primary Care was rolled out in three waves across 17 of the 19 GP practices in South Somerset. Two practices in South Somerset chose not to implement Enhanced Primary Care thus were excluded from the analysis. We were unable to exploit GPPS data collected after the implementation of the third wave due to removal of outcome measures from the survey, therefore we analysed only the first two waves (excluding the five practices implementing in wave 3). There are eight periods of data in total: six periods before and two periods after the implementation of the first Enhanced Primary Care wave (i.e. 14 months follow-up). Table 2 presents our outcome measures for health status (EQ-5D-5L [38] , physical functioning, psychological wellbeing and resilience), health behaviour (smoking habit), experience of care (person-centeredness and continuity of care), and health care (primary care) utilisation. Where an outcome is made up of multiple categorical measures, e.g. physical functioning, we allocated a score for each categorical measure and summed the scores to form a single overall score. See Additional file 1 for further details on the self-reported patient outcomes extracted from GPPS.
Intervention timing and controls
Estimation strategy
We used a quasi-experimental design, difference-in-differences, exploiting longitudinal data from treatment and control groups. Since Enhanced Primary Care was implemented in multiple stages across the region, we adapted the standard difference-in-differences approach to allow for this staggered implementation [39, 40] , i.e. intervention practices act as controls until they are included in the intervention.
The difference-in-differences analysis compares changes in outcomes over time between the patients registered with GP practices that have implemented Enhanced Primary Care and control patients registered with GP practices in the rest of England. We excluded patients registered to practices in all other vanguard sites in England (we were supplied with a list of relevant practice codes by NHS England) which might be implementing a similar model of care [41] . Since our model allows for a gradual joining of GP practices over time, the difference-in-differences estimate is a weighted average of all possible two-group/two-period difference-in-differences estimates in the data.
We conducted the analysis at the individual patientlevel using a linear regression model, adjusting for sample weights. We used a weighting strategy to ensure comparability of individuals based on observed characteristics (i.e. age, gender, ethnicity, employment status, GP practice size, and Index of Multiple Deprivation) [42] . We excluded 1,368 individuals (0.04% of total observations) for which there was missing data on any of these observed characteristics. We included fixed effects for each GP practice and time period, and a vector of covariates for age, gender, employment status and ethnicity, and additionally clustered the standard errors at the GP practice-level to account for serial correlation. See Additional file 2 for further details on the weighting strategy and Additional file 3 for the equations used in our estimations. The statistical software, Stata (StataCorp, 2015), was used throughout our analysis.
Since Enhanced Primary Care is primarily directed at multimorbid patients, we conducted our main analysis on respondents reporting at least two chronic conditions (measured using two or more of 15 self-reported conditions -see Additional file 4). We performed additional analysis on all patients to assess population-level (spillover) effects. Table 3 presents the average proportions of the five most common combinations of chronic diseases (two and three diseases) reported by multimorbid patients (both treated and controls) across all survey waves included in our analysis.
The difference-in-differences estimate is unbiased only under the assumption that in the absence of the intervention (i.e. Enhanced Primary Care), the difference between the treatment and control groups would be constant over time [43] . The difference-in-differences model relies on a "parallel trends" assumption [44] to ensure internal validity, and this was tested graphically and statistically (see Additional file 5).
For all estimates, a negative value indicates declining health status and care experience, a reduction in a detrimental health behaviour and decreasing care utilisation; a positive value indicates the opposite effects.
Robustness checks
We included a range of robustness checks using alternative study designs to confirm our findings.
Robustness check 1 emulates the primary analysis but substitutes a control group composed of only NHS RightCare peers (see Additional file 6) [45] . NHS RightCare is a matching tool that generates the ten most similar Clinical Commissioning Groups (CCGs) for any given CCG based on a range of characteristics. With a tailored control group relevant to South Somerset, we expect these treatment effects to be the most comparative to the primary analysis.
Robustness check 2 conducts a two-group/two-period difference-in-differences analysis using GP practices that implemented Enhanced Primary Care in wave 1 only (i.e. excluding from the analysis the wave 2 treated practices). Wave 1 practices are those that have been the most exposed to the intervention, and so treatment effects ought to represent more pronounced medium-term effects. However, this analysis will be the most prone to any selection bias that occurred for early-uptake of the intervention.
Robustness check 3 conducts a two-group/two-period difference-in-differences analysis using all treated GP practices assuming they all join the treatment at a single point in time. This has the advantage of relaxing some of the additional assumptions of the staged adoption model, and minimising any selection bias from practices that implemented the intervention in later waves. However, the treatment effects will be Table 4 shows the standardised mean difference in outcome and control variables for treated and control respondents with multimorbidity in the pre-intervention period [46] . On average, those living in South Somerset are better off in terms of each of our outcome variables, compared to those living in the rest of England. A higher proportion are female, white, over 65, and fully retired from work in the treatment group (we adjusted for these as controls in our models), and they last contacted their GP less recently than the control group. See Additional file 7 for population-level sample characteristics.
Results
Sample characteristics
Testing for parallel trends
For multimorbid respondents, our primary analysis, visual and statistical evidence indicated comparable preintervention trends for all outcomes (see Additional file 5). At the population-level, we did not reject the parallel trends for all outcomes except psychological wellbeing. As psychological wellbeing within the treatment group was already on a decreasing trend relative to the controls before the introduction of Enhanced Primary Care, the difference-in-differences analysis estimate for this secondary analysis may overstate any beneficial policy effect on this outcome measure. Tables 5 and 6 present the difference-in-differences results for multimorbid respondents. We find only two statistically significant results in the primary analysis: a decline in psychological wellbeing (− 0.0174 95% CI − 0.0283 to − 0.0065), − 2%; and person-centeredness (− 0.0356; 95% CI − 0.0530 to − 0.0183), − 4%. Using the RightCare comparator areas as controls (Robustness check 1), the effect on psychological wellbeing has a similar estimate although it is no longer significant with the smaller statistical power. Similar to the primary analysis, we find a decline in person-centeredness (− 0.0331; 95% CI − 0.0566 to − 0.0100), − 4%.
Difference-in-differences analysis results
Looking at medium-term effects (Robustness check 2), the detrimental effect on psychological wellbeing found in the primary analysis remains significant (− 0.0541; 95% CI − 0.0705 to − 0.0324), − 6%, but the effect on person-centeredness is no longer significant.
Using a two-group/two-period model (Robustness check 3), as expected, the effects are smaller and not statistically significant: psychological wellbeing (− 0.0090; 95% CI − 0.0301 to 0.0121), − 1%; person-centeredness (− 0.0068; 95% CI − 0.0218 to 0.0082), − 1%. Tables 7 and 8 present the difference-in-differences results for all respondents (i.e. population-level effects). We find two statistically significant results for outcomes dissimilar to those in the analysis for multimorbid respondents: a reduction in primary care utilisation (− 0.0331; 95% CI − 0.0448 to − 0.0214), − 5%; and a slight Using the RightCare comparator areas as controls (Robustness check 1), we find a similar reduction in primary care utilisation (− 0.0372; 95% CI − 0.0565 to − 0.0178), − 5%, but the increase in smoking habit is not robust.
In the medium-term (Robustness check 2), the significant effects from our primary analysis disappear, but we report a decline in psychological wellbeing, in line with the multimorbidity analysis (− 0.0211; 95% CI − 0.0351 to − 0.0071), − 2%; and a reduction in continuity of care (− 0.0594; 95 CI − 0.1141 to − 0.0047), − 8%.
Using the two-group/two-period simplified model (Robustness check 3), we find no significant effects.
Discussion
Our results show that there is very little effect of health coaching on patient experiences or outcomes in the shortto-medium term. For multimorbid patients, we find evidence of small negative effects on psychological wellbeing (short and medium term) and person-centeredness (short term). At the population-level, we find slight reductions in primary care utilisation (short-term), and there might be a small negative effect on psychological wellbeing and continuity of care in the medium term. These findings are in line with our logic model and evidence from our previous qualitative work where some patients felt a sense of abandonment with the new model, i.e. "does my GP not want me anymore" [15] , and the non-medical training of the health coaches might have been perceived as a negative. However, our qualitative evidence finds that the Symphony programme has identified significant unmet social and mental health needs. Therefore, they may partially represent an increase in previously undiagnosed anxiety or depression. At the population-level, in the short-term only, the intervention appears to promote a shift in chronic disease management away from medical practitioners towards health coaches, thus potentially enabling doctors and nurses to focus more time on acute patients.
Results in context
The aim of health coaching is to empower patients to self-manage their chronic conditions through greater knowledge, skills and confidence. However the evidence for this approach is mixed [47] . On one hand, researchers have highlighted self-care as key to the management of chronic conditions [48] , with findings of positive behavioural changes associated with increased patient activation [49, 50] . On the other hand, they have found a range of barriers to self-management including low health literacy and the challenging burden associated with chronic conditions (especially for patients with multiple conditions) [51] [52] [53] . Our results display similar mixed behaviour, in that certain variables tend to lose significance or change direction in the medium-term. For example, the negative effect on person-centeredness in the multimorbid analysis disappears. These results could be a reflection of the temporary challenges facing patients when transitioning from provider-to self-led care and may not be entirely representative of longerterm effects.
Health coaching can take a range of forms and is likely to differ in terms of time duration, and the health coaches' professional background, medical qualifications and overall competency [24] . For this reason, implementing a health coaching initiative based on existing evidence can prove challenging, as indicated by the results. The Enhanced Primary Care model is based on a similar scheme implemented in the US, where most of the health coaching literature originates. While the US model may provide a valuable insight into the framework of the initiative, it is important to highlight the vast differences between the UK and US health care systems, predominantly in baseline strength of primary care, and how this may translate to differences in our core outcomes [26] .
Policy implications
Our study offers important contributions to the existing literature on primary care workforce development and task-shifting, most notably relevant to the implementation of the NHS Long Term Plan [10] . First, we highlight that workforce diversification achieved through the substitution of medical for non-medical practitioners may produce undesirable results, particularly in the shortterm as patients adjust to the 'up-skilling'. Second, we find that prevention-based strategies, particularly for multimorbid patients, are likely to have only limited (if any) beneficial impact in the short-term, even on aspects of patient experience and health behaviours which we might expect to be more influenceable in this time horizon.
The negative effect we find on psychological wellbeing is an interesting finding given the NHS', and global health system, commitments to strengthening care for mental health [54, 55] . A large proportion of patients with longterm physical health conditions frequently experience comorbid mental health problems [56] . GPs often struggle to allocate consultation time for these co-morbidities [57, 58] , therefore health coaches aim to fill this gap by offering patients a platform to discuss their mental health [21] . This strategy of substituting primary care away from medicallyqualified professionals towards those less-qualified has become a growing area of interest in recent years. Previous studies have evaluated the substitution of nurses for doctors in primary care to counter rising demand pressures, finding that for the management of chronic conditions and ongoing care, nurses can achieve equal or even better health outcomes and quality of care compared to GPs [59, 60] . In particular, nurse-led self-management support of patients with diabetes and cardiovascular disease appears to be more effective than physician-led approaches in reducing blood pressure and blood glucose levels [61] . Additional research conducted in the US has emphasised the estimated savings in doctor time that could be achieved through greater reallocation of chronic disease management to health coaches [62] . However, the fact that, unlike the US, UK health coaches do not tend to be medically trained, may help to explain the decline in each of the indicators for health status in multimorbid patients (as above, perhaps only caused by the perception of the patient rather than necessarily the skills of the health coach).
Strengths and weaknesses of the study
We used a robust difference-in-differences analysis that satisfied the parallel trends assumption [63] . We applied several robustness checks by varying the study design and the composition of the control group. The model enabled the evaluation of a regional-level intervention using data from routine practice, with scope for external validity and generalisability of the results to other regions in England. Our findings are plausible and are supported by the logic model, our parallel qualitative research [15] , and previous literature on health coaching [49, 50] .
However, our study is subject to a number of weaknesses. The Complex Care Hub was implemented alongside Enhanced Primary Care, and since both initiatives target similar objectives relating to integrated care, there is the possibility of capturing a combined effect. We acknowledged this limitation by using a multiple-start difference-in-differences model that fully incorporates the timing structure of Enhanced Primary Care.
We cannot identify the specific patients that were exposed to the intervention in our dataset, meaning any direct effect might be diluted. However, we focussed our primary analysis on those with multimorbidity; those with more probability of being directly treated. Furthermore, we recognise that Enhanced Primary Care is a population health-level model that, through an overall restructuring of the primary care service, intends to improve outcomes for the entire population. This is likely to include spillover effects which our analysis method was able to capture.
The dataset we used is repeated cross-sections of the national patient experience across all GP practices. However, chronic conditions are self-reported, so we do not have an indication of severity. Also, we were not able to track patients over time. This limited our ability to conduct indepth subgroup analyses, for example patients with specific combinations of diseases, as we might risk concerns of a 'bad control' [39] since we are unable to fix the combination of diseases for an individual in the pre-intervention period.
